Thiopentone and propofol were used for the induction and maintenance of anaesthesia in unpremedicated patients undergoing minor gynaecological procedures. There were no significant differences in the induction and maintenance characteristics except for a high incidence of pain on injection and a greater fall in the mean systolic blood pressure associated with propofol in comparison with thiopentone. Propofol was associated with a quicker early recovery as well as a faster psychomotor recovery, as tested by a peg-board. However, complete psychomotor recovery was not achieved for up to three hours in some patients receiving propofol and so caution is advised regarding the early street fitness of patients receiving repeated doses of the drug for day case surgery.
scheduled for elective uterine curettage with or without cautery to the cervix in a minor gynaecological operating list. Subjects were allocated to one of two groups: group 1 received thiopentone and group 2 received propofol. The drug used for induction was also used for maintenance of anaesthesia; no volatile or analgesic supplements were used.
The mainstay of the study was a psychomotor performance test to assess recovery from anaesthesia, based upon the peg-board test designed by Vickers,4 modified by Carson and co-workers, and used in similar studies with other anaesthetic agents. 5 -7 At the preoperative visit, after familiarisation with the apparatus and test, a baseline average time for three attempts to complete the task was obtained.
Arterial blood pressure and pulse were measured using a Datascope Accutorr 1 A with printer and the ECG was continuously displayed. Baseline measurements of pulse and arterial pressure were measured prior to induction and at minute intervals thereafter. Group 1 received 5 mglkg of thiopentone and group 2 received 2.5 mglkg of propofol for induction of anaesthesia. The drug was given through an 18 ga cannula in the dorsum of the hand, the patient being asked during the injection 'is your hand comfortable?'. The presence of pain at any time during injection was recorded. Both drugs were injected over a period of twenty seconds.
Quality of induction was assessed on the scale described by Dundee and co-workers;8 grade I and grade lIa being satisfactory and grade lIb and III being unsatisfactory. The grading was based on the observation of pain on injection, spontaneous muscle movements, tremor, rigidity or other complications. The duration of apnoea, if any, was recorded.
After induction of anaesthesia the subjects breathed oxygen and nitrous oxide at a ratio of 2:6 via a facemask and' Magill circuit. Anaesthesia was maintained with increments of 50-75 mg of thiopentone or 20-30 mg of propofol in the respective groups. The increments were administered according to signs of lightening of anaesthesia judged by response to surgery, eye signs etc.
Postoperatively the subjects were observed for the time to regain jaw tone, the return of the eyelash reflex, the ability to open eyes on command and the time the subject was first able to give their correct date of birth. The subjects were asked to perform the peg-board test at 15-minute intervals until they could achieve their preoperative time.
Intraoperative observations were made by the person giving the anaesthetic; preand postoperative observations were made by a second observer. There was no strict attempt to allocate the patients randomly to either group: however, the second observer was unaware of which drug was used. The results were collected in suitable charts and statistical analysis was performed using student's t test, Fisher's exact test or correlation coefficients as appropriate.
RESULTS
Subject details are shown in Table 1 , both groups were comparable for age, weight, height, and duration of anaesthesia.
During the induction of anaesthesia pain on injection occurred significantly more frequently in the propofol group: the incidence was 0% in the thiopentone group (group 1) and 36% in the propofol group (group 2) (P = 0.0004). The incidence of apnoea lasting more than 30 seconds was 14% in group 1 and 36% in group 2 (P = 0.06), and the incidence of unsatisfactory grade of induction of anaesthesia was 14% in group 1 and 18% in group 2 (P = 0.1); there were no significant differences between the two groups in these regards.
Cardiovascular details during anaesthesia are compared in Table 2 . The propofol group showed a significantly greater fall in systolic blood pressure at induction and during the maintenance of anaesthesia. Despite this finding, the number of subjects with a large fall of systolic blood pressure (arbitrarily assigned to 40 mmHg), at any stage during the procedure, was only three in group 1 and five in group 2 (P = 0.35). Heart rate changes were similar in both groups.
Recovery details are given in Table 3 . Recovery of jaw tone, indicating return of the ability to maintain a clear airway, was not significantly different between the two groups. Initial waking -as signified by the time of the return of the eyelash reflex, opening the eyes to command, and the ability to give the correct date of birth -was significantly faster in group 2 (propofol group). Mean times to the reappearance of the eyelash reflex, to the opening of the eyes on command, and to give the correct date of birth were 2.3, 2.0 and 2.1 times longer in group 1 than in group 2. The range of times to initial recovery was also longer in group 1, all subjects waking fully between 3 and 34 minutes compared to the smaller range of 2-14 minutes in group 2 receiving propofol. (14) P>O.I Subsequent recovery was also slower in group 2. The mean time to regain preoperative speed with the peg-board test was 1.8 times longer in the thiopentone group. By three hours after the operation, all of the subjects in the group receiving propofol (group 2) had attained normal peg-board times, but 32% of subjects in the group receiving thiopentone had not achieved their preoperative peg-board time. At six hours after the operation, three of the subjects in group 1 still had prolonged test results. We did not test standing or walking ability during the recovery phase: the subjects were free to stay in bed for several hours and mobilised at the discretion of the supervising nurse. However, it was evident that the propofol group mobilised themselves more quickly than group 1, getting out of bed at a mean time of two hours and 10 minutes from the end of the operation whereas group 1 subjects mobilised at a mean time of three hours 38 minutes (P < 0.01).
There was no significant correlation between dose, subject weight, age, height, and any of the recovery observations in either group. DISCUSSION There has always been a need for an intravenous anaesthetic agent possessing good induction and recovery characteristics, particularly since the withdrawal of Althesin. Pharmacokinetic studies have reported that propofol is lipophilic and rapidly metabolised by the liver, and probably other organs,9.11 so the recovery from the administration of this drug could be expected to be rapid. Propofol is a drug which would appear to have advantages in outpatient anaesthesia.
The intention of the present study was to clarify the differences between propofol and thiopentone. The study was therefore performed using either of the two drugs as the main anaesthetic agent in unpremedicated subjects, without volatile or analgesic supplements. Had such supplementation been used, the total dose of the two drugs could have been reduced, but only at the expense of accuracy in the comparison between the two drugs.
The major drawbacks with some of the alternatives to thiopentone have been the high incidence of excitatory effects. 12, 13 In this study propofol compared well with thiopentone in the low occurance of excitatory effects and the overall quality of induction was not significantly different between the two groups. Similar findings have been reported in other studies. 1,2
Pain on injection was high (36%) in the propofol group. This could be a disincentive to the use of the drug. Pain on injection due to propofol can be reduced to an acceptable level by using a vein in the antecubital fossa,'4 adding the drug to a fast running infusion,2 or the addition of lignocaine 0.5 mg per 10 mg of propofol. I5
SIte of injection and size of vein are major determinants of pain on injection with many intravenous anaesthetics. '6 The use of veins on the dorsum of the hand accounts for the high incidence of pain on injection in the present study, but none of the subjects complained about the injection pain upon recovery from anaesthesia.
Several workers have reported that propofol causes greater respiratory depression than thiopentone, in both expired minute volume and duration of apnoea. 2 ,17 In the present study we did not observe a statistical difference in the incidence of apnoea between the groups. However, the fact that the subjects in the present study were unpremedicated and received a larger induction dose of thiopentone than used in the above studies might account for the differences.
Maintenance of anaesthesia was smooth and uncomplicated in both groups. Most of the studies on propofol show that the drug causes a fall in the blood pressure.I,2,15. Even though propofol appeared to cause a larger mean fall in the systolic blood pressure in comparison to thiopentone, none of the changes was enough to cause any concern. However, the patients in this study were all unpremedicated and of ASA 1 or 2; it may need caution when using the drug in patients with hypovolaemia or significant cardiovascular impairment. At the end of the operation, the time taken between the attainment of jaw tone and the maintenance of a safe airway was not significantly different between the groups, suggesting that the depth of anaesthesia was similar in both groups.
The greatest differences between thiopentone and propofol are seen in the recovery room. The mean times to initial recovery as tested by the subject's response to questions and ability to give correct answers to questions are approximately twice as fast in the propofol group than the thiopentone group. Similar findings have been reported by other workers. 2 , 3
The recovery of street fitness after day case anaesthesia is a problem which is poorly answered by the short acting barbiturates. They have a short action as anaesthetics, but give a prolonged recovery when tested by psychomotor testing. 4 Ideally, psychomotor recovery should take place within a couple of hours or less. A recent study3 demonstrated that anaesthesia with propofol and enflurane showed minimal impairment on the Leeds psychomotor tester one hour after the anaesthesia. In the present study, although recovery after propofol anaesthesia was substantially faster than after thiopentone anaesthesia, the mean recovery time in the propofol group was approximately one and a half hours and some subjects receiving propofol did not complete the peg-board test until three hours after the end of anaesthesia. This observation in the present study is somewhat similar to two further studies in which subjects received propofol as the main agent for sedation during regional anaesthesia, by infusion or bolus injection, for a mean time of 50 minutes, where psychomotor impairment was demonstrated up to two hours after the anaesthesia.
It may be argued that psychomotor testing by simple tests like the peg-board test is only an arbitrary guide to the recovery from the effects of anaethetic drugs and that more detailed tests are required for this;3 it can also be argued that the patient's ability to stand up and walk may be a better index of complete recovery from anaesthesia. However, subjects receiving propofol were not only able to successfully perform the peg-board test at a much earlier time, but they were able to get out of bed and walk earlier than the subjects in the thiopentone group. So it is not very difficult to conclude that propofol gives quicker recovery from anaesthesia than does thiopentone, even after repeated bolus doses. Our results show that for minor operations, with regard to induction and maintenance characteristics, propofol given by repeated bolus doses is similar to repeated bolus doses of thiopentone except for the high incidence of pain on injection and a tendency for a larger fall in the systolic blood pressure. The recovery characteristics of propofol are superior to those of thiopentone. However, in this study we have observed that psychomotor impairment can persist up to three hours after repeated bolus doses of propofol and this, although better than after thiopentone, should make us somewhat cautious regarding early and unaccompanied discharge home of patients.
